This study was aimed at investigating the alkaloids present in the leaves of Dehaasia hainanensis. Thirteen isoquinolines were isolated and characterized. Of these, four aporphines [(+)-laurolitsine, (+)-corydine, (+)-laurotetanine and (+)-lindcarpine], two morphinans [(-)-sinoacutine and (-)-ocobotrine], four benzylisoquinolines [(+)-reticuline, (+)-roefractine, (+)-reticuline Noxide, and O-methylarmepavine], and one bisbenzylisoquinoline [(-)-N,N'-dimethyllindoldhamine] are reported for the first time from Dehaasia species. The structures were elucidated by spectral analysis.
The Dehaasia genus, family Lauraceae, contains only a few species [1] . During the last decade, we have found that D. triandra Merr., a plant indigenous to Lanyu Island, located offshore of eastern Taiwan, is a rich source of novel bisaporphine alkaloids, such as (8, 8 '-R)-and (8, 8 '-S)-bisisocorydine, and bisbenzylisoquinolines, such as homoaromoline [2] [3] [4] [5] . Dimeric isoquinolines, such as thalifaberidine [6] are usually cytotoxic and thus the isolation of alkaloids from other species of the same genus for pharmacological studies was conducted. This report describes the outcome of an effort to explore the alkaloidal constituents from the leaves of D. hainanensis Kosterm., a deciduous tree indigenous to Hainan Province, China [7] .
The neutral fraction, obtained by chloroform extraction of the acidic solution of the MeOH extract of the leaves of D. hainanensis, was concentrated by centrifugal partition chromatography (CPC) using the acidic aqueous layer as the mobile phase. Such an acidic mobile phase protonated basic alkaloids resulting in a polarity increase, which enabled the focusing of the alkaloids. These were then separated on a silica gel column using ammonia-saturated MeOH-CHCl 3 as eluent to give seven alkaloids (2-7 and 13). The fraction containing the total free bases was separated by a combination of CPC, Sephadex LH-20 and silica gel columns to give eight alkaloids (1) (2) (3) (8) (9) (10) (11) (12) . Of these, the dimeric 12 was separated from the monomers 10 and 11 by gel filtration using Sephadex LH-20.
Alkaloids 1, 7 and 10 are 1,2,9,10-tetraoxygenated aporphines, as evidenced by the characteristic 1 H NMR signals for H-3, H-8 and H-11 around δ 6.60, 6.74 and 8.00, respectively [8] . They were identified as (+)-laurolitsine (1) [9] , (+)-nantenine (7) [8] and (+)-laurotetanine (10) [10] , respectively. Alkaloids 6 and 11 are 1,2,10,11-tetraoxygenated aporphines, as evidenced by the characteristic 1 H NMR signals for three aryl protons, of which H-8 and H-9 appeared as either an AX system in 6 (δ 6.85, d; δ 7.06, d; J = 8.2 Hz) or as a singlet in 11 (δ 6.80, s, 2H) [8] . They were identified as (+)-corydine (6) [11] and (+)-lindcarpine (11) [12] . Alkaloids 4, 5, 9 and 13 belong to the benzyltetrahydroisoquinolines, as evidenced by three characteristics: (i) nine ring and double bond equivalents, calculated from the molecular formula; (ii) the relatively upfield shifted 7-OMe (δ 3.53, 5) and H-8 (δ 5.92, 5; δ 5.96, 13; δ 6.28, 9; δ 6.37, 4) in the 1 H NMR spectra; (iii) weak signals for molecular ions (EIMS) and the base peaks at either m/z 192 (4a, 5a) or 206 (13a) obtained from the β-cleavage fragmentation process [13] , and m/z 286 (9a) obtained from a retro-Diels-Alder fragmentation process. They were identified as (+)-reticuline (4) [10, 12, 14] , (+)-roefractine (5) [15] , (+)-(1S,2S)reticuline N-oxide (9) [14] , and O-methylarmepavine (13) [16] [17] , respectively. 13 C NMR and DEPT). The 1 H NMR spectrum exhibited signals for two OMe (δ 3.78 and 3.73), two N-Me, and 11 aryl protons, composed of one ABX system, one AA'XX' system, and four singlets, including characteristic H-8 and H-8' signals (δ 6.01, s; δ 6.09, s) for a bisbenzyltetrahydroisoquinoline (BBIQ) [18] . The location of these two methoxy groups was determined by NOED experiments. Irradiation at the corresponding methoxy resonance enhanced the signals of H-5 (δ 6.53) (δ η 3.73) and H-5' (δ 6.59) (δ η 3.78). The coupling patterns of the aryl protons also allowed the assignment of 12 to be a 6,6',7,7',11,12,12'-heptaoxygenated BBIQ possessing a diphenyl ether linkage between C-11 and C-12', which was supported by the number of double bond and ring equivalents, totaling 18, calculated from the molecular formula, and the mass spectrum, which showed the base peak at m/z 192 (12a), obtained by a β-cleavage process. The optical rotation value, the CD data (two negative Cotton effects (CE) at 287 and 228 nm, and one positive CE at 250 nm), and all the information reported above indicated that 12 was (-)-N,N'-dimethyllindoldhamine [19] [20] . Complete 1 H and 13 C NMR assignments for 12 were made by analysis of 2D NMR spectra (HMQC and HMBC) and are listed in the experimental section. For example, the heteronuclear three-bond couplings, including C-6 (δ 147.8, s) to 6-OMe (δ 3.73) and H-8 (δ 6.01), C-6' (δ 147.8, s) to 6'-OMe (δ 3.78) and H-8' (δ 6.09), C-7 (δ 144.8, s) to H-5 (δ 6.53), and C-7' (δ 145.0, s) to H-5' (δ 6.59), observed from the HMBC spectrum, afforded a distinction for the similar chemical shifts in each monomeric unit. These identities were made from 1 H and 13 C NMR data. As in 3,4,6-trioxygenated compounds, the aryl protons (H-1 and H-2) appeared as an AB system and the olefinic protons (H-5 and H-8 in 2) as two singlets, one of which appeared at a relatively downfield position (δ H-5 7.52 in 2 and 7.70 in 3). In the 13 C NMR spectra, distinct signals appeared around 40 ppm for a quaternary aliphatic carbon; these were at δ 43.6 and δ 37.8 in the spectra of 2 and 3, respectively.
NMe
In this study, thirteen isoquinolines were isolated from D. hainanensis by a combination of partition (centrifugal partition chromatograph) and adsorption chromatography, and gel filtration (Sephadex LH-20). Of these, 11 alkaloids, including four aporphines [(+)-laurolitsine (1), (+)-corydine (6), (+)-laurotetanine (10) (12)], are reported for the first time from Dehaasia species [21] . Basically, they share common skeletons to those reported for other Dehaasia plants. Nevertheless, the structural versatility of these alkaloids should be useful as a basis for chemotaxonomy.
Experimental

Instruments:
The physical data of the isolated alkaloids were obtained from the following instruments: Jasco DIP-370 digital polarimeter; Jasco IR Report-100 Infrared spectrometer; Hitachi U-2000 spectrometer; Finnigan MAT TSQ-700 mass spectrometer (70 eV); Bruker DPX-200 and AMX-400 spectrometer using solvent peaks (CDCl 3 , CD 3 OD) as reference standards; 2D NMR spectra were recorded using a Bruker standard pulse program: in the HMQC and HMBC experiment, Δ = 1 s and J = 140, 8 
Extraction and fractionation:
The plant material (9.0 Kg) was macerated with MeOH (20 L × 4) at room temperature for 2 days and percolated. The methanolic extract (284 g out of 314 g), obtained after evaporation under reduced pressure, was triturated with 0.1N HCl (400 mL × 3) and partitioned with CHCl 3 (1 L × 3) to give the acidic-CHCl 3 fraction (Fr. A, 2.31 g). The aqueous layer was adjusted to pH 9 with 25% ammonia water in an ice bath and extracted with CHCl 3 (1 L × 4) to give the crude free bases (Fr. B, 10.98 g). After removing the organic solvent by evaporation, the aqueous layer was adjusted to pH 6 by adding conc. HCl and passed through an Amberlite XAD-II column, which was washed with H 2 O and then eluted by MeOH to recover the polar ingredients (24.0 g) from the methanol eluates.
Separation of alkaloids from the acidic-CHCl 3 fraction (Fr. A):
The acidic-CHCl 3 fraction (Fr. A) containing alkaloids was fractionated by CPC using the upper layer of CHCl 3 -MeOH-0.5% aq. HOAc (5:5:3) as the mobile phase to give three fractions (Fr. A-I to A-III). Fraction A-I (442 mg) was chromatographed repeatedly over silica gel columns using 0.2~0.8% MeOH-CHCl 3 and/or 1~8% iso-propanol-toluene, both saturated with ammonia water, to give 2 (100 mg), 3 (24 mg), 4 (20 mg) and 5 (15 mg) . In a similar manner, fr. A-II (179 mg) yielded 2 (20 mg), 6 (34 mg) and 13 (3 mg), and fr. A-III (129 mg) yielded 6 (20 mg) and 7 (7 mg).
Separation of alkaloids from the total free base fraction:
The total free base fraction (Fr. B, 4.90 g × 2) was separated by CPC using the organic and aqueous layers of the solvent system CHCl 3 -MeOH-0.5% aq HOAc (5:5:3) as the stationary and mobile phases, respectively, monitored by silica gel TLC analysis (5% MeOH-CHCl 3 , saturated with 25% NH 4 OH aq ), to give eight fractions (Frs B-I to VIII). Frs B-I (3.03 g) and B-VII (666 mg) were pure 1 and 2, respectively. Frs B-III (2.37 g) and B-VI (324 mg) were flash chromatographed over silica gel columns, eluted with 3~20% i PrOH-toluene and/or 5~20% MeOH in CHCl 3 , both saturated with 0.5% ammonia water to give 9 (77 mg) from fr. B-III, and 3 (169 mg) and 8 (122 mg) from fr. B-VI. Fr. B-IV (616 mg) was passed over a Sephadex LH-20 column (135 mL, 30% MeOH-CHCl 3 ) to give 12 (73 mg) and a mixture of 4, 10 and 11 (387 mg). The latter mixture was further separated by CPC, using the organic and aqueous layer of CHCl 3 -MeOH-acetate buffer (pH 4) (5:5:3) as the stationary and mobile phase, and a silica gel column (2~20% i PrOHtoluene, saturated with ammonia water) to give 4 (117 mg), 10 (47 mg) and 11 (30 mg). (12)] 
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